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study (227). Deletion analysis has shown the 35S promoter to be composed of 
at least three regions essential for its activity (247): a distal region sharing 
partial homology to SV40 core enhancer boxes, 3 medial region possessing a 
CCAAT-like box and a proximal region harboring the TATA box. Duplica- 
tion of the whole promoter (181) or multimerization of the distal region alone 
(247) resulted in higher levels of expression compared to the wild-type 
promoter. Transcription of genes controlled by the CaMV 19S or 35S promot- 
er was Constitutive in various organs of transgenic plants (239, 248, 345) and 
independent of light (255). In one case, an introduced gene controlled by 
p35S is now expressed in 3 cell-cycle dependent manner (231). High level 
expression directed by CaMV pronidters has proved to he upplicable for 
various purposes; increasing the efficiency of reporter snd selectable marker 
genes (210, 246-248, 257); overproduction of EPSP synthase in transgenic 
plants Icading ta an enhanced resistance against the herbicide glyphosate 
(291), synthesis of high quantities of a tobucea mosaic virus CEMY) cout 
protein in transgenic plants resulting in enhanced tolerance to TMV infection 
(genetically enginecred cross-protection, 263). 


Expression Controlled by Plant Promoters 


Most plant genes characterized to date are transcribed in a regulated rather 
than a constitutive fashion (199). Expression is frequently tissue-specific 
and/or influenced by such environmental factors as light and stress, By 
introducing plant gene regulatory regions coupled to bacterial reporter genes, 
or by introducing entire or dissected plant genes into a transgenic environ- 
ment, cis-acting DNA sequences involved in developmental and/or environ- 
mental regulation of gene expression can be defined, 

Light-inducible genes are among the most extensively studied plant genes 
und are typically represented by two gene families encoding the major chloro- 
phyll a/b-binding protein (cab) and the small subunit of ribulose-bisphosphate 
carboxylase (récS), respectively. Both genes serve as paradigms for studying 
light activation of transcription (see 106, 199, 339 for recent reviews). Initial 
experiments using transgenic calli showed that about | kb of the $' flanking 
region of the rbcS gene from different plant species is sufficient to confer 
light-inducibility (38, 100, 152, 225, 338). Similar results were obtained for 
bath the cab (10, 171, 172, 201, 233, 234, 303-305) and the rbcS promoter 
(105, 106, 198, 232, 262, 300, 304, 341) using transgenic plants (Table 3). 
Detailed analysis of the exact position of sequence elements involved in light 
inducibility as carricd out by the transfer of promoter deletion constructs 
demonstrates considerable differences between transgenic calli and trans- 
formed plants. probably duc to limitations of the callus sysiem (e.g. 
honmorphogenic behavior; suppression of chloroplast development; 106). 
Nevertheless, a few hundred hase pairs in the 5! Nanking region appear 
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to be sufficient for light-regulated gene expression. Moreover, the rame 
5'-region carries DNA sequences with properties of transcriptional enhancers, 
not only in case of the rbcS (106, 198, 338) and cab promoter (234, 305), but 
also within the upstream region of a UV-light-inducible chalcone synthase 
gene (180). These sequence elements confer light-inductbility and organ 
‘specificity of wanscription In either orientation and at variable distances 
relative to the transcriptional start site. In addition to the enhancers, silencer 
activities were detected in case of the cab (305) as well as the rocS promoter 
(198). 

The mode of light-regulated and organ-specific transcription appears to be 
the same in donor and transgenic acceptor plants in all cases examined to date. 
This also holds truc for its control by phytochrome and/or blue light receptors 
(105, 233, 234, 300). All the cis-regulatory elements needed for light reguls- 
tion of gene activity are probably located withla the $! flanking region, 
However, plastid-derived trans-acting factors are of additional importance. A 
Strong correlation between light-inducible, organ- and even cell-type specific 
transcription and the presence of chloroplasts has been reported for cab and 
rbcS promoters (304) as well as for the light-inducible ST-LS/ gene of potato 
(95, 322). Qualitative couservation of gene expression paticras in beterolo- 
gous plant genomes appears to be common, provided thas the cis-regulatory 
regions are cotransferred (Table 3). This is true not only for the response to 
cavironmental factors such as light, but also to developmental factors such as 


sced- or tuber-specific transcription of storage protein genes, as shown for the 
following: 


t 


° the soybean B-conglycinin a- and B-subunit genes in tobacco and petunia 
plants (25, 35, $1, 204), 

* the potato patatin gene in transgenic potato plants (343), 

* high and low molecular weight wheat glutenin genes in tobacco plants 
(60), | - 2. . 

* bean phytohemagglutinin-L genes in tobacco plants (362), 

* 3 maize zein gene under the control of a bean phascolin gene promoter in 
tobacco plants (158), and | 


* the bean phascolin gene in tobacco plants (131, 289). 


The conservation of regulatory patterns in transgenic environments is ‘also 
reported for: 


*. the nodule-specific transcription of a chimeric soybean leghemoglobin 
gene in transgenic plants of Lotus corniculatus (170, 323, 324), 

° the heat-shock-dependent transcription of Drosophila (308, 309) and 
plant heat shock genes (24; 139, 272, 284) in transgenic callj and plants, 
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* the anaerobically induced transcription of a bacterial reporter gene fused 
fo an ocs/maize Adh/ promoter in transgenic tobacco plants and elec- 
troporated maize protoplasts (96, 97, 164, 366), 

* the wound-induced transcription of potato protcinase inhibitor gene I! in 
tobacco plants (276, 337). 


Obviously, the quality of transcription is regulated by cis-acting DNA 
sequences, cither 5‘ or, in case of the proteinase inhibitor genc, on both sides 
of the gene (337). However, factors involved in quantitative control of the 
transcription level are still a matter of debate. While cis-acting enhancers 
which have been identified in the vicinity of sume plant genes may play a 
considerable role, they cannot account for the clonal variation (up to 200-fold) 
in the level of foreign gene expression usually observed between individual 
transformants (9, 171). Several additional factors should therefore be consid- 
ered: 


(a) Position effect. The expression of foreign genes is known to be in- 
Nucnced by their chromosomal position in animal systems (208, 311). This 
position effect might be related to chromatin structure and to the location of 
endogenous promoters/enhancers close to the integration site. Pusition effects 
may be circumvented by the usc of vectors carrying the selectable marker in 
close physical proximity to the cotransferred nonsclectable gence (359). How: 
ever, H was demonstrated in several cases that the expression level of physi- 
cally linked genes co-transferred to the host plant gcnome can vary in- 
dependently (95, 171, 232). even if separated by as little as 600 bp (73). 

(1) Copy number. The impact of copy number on the extent of expression 
varies from one system fo another. While sume authors found the copy 
number of integraicd foreign genes to be positively correlated to their expres- 
sion rate (c.g. 288, 298, 322), others could not find any correlation between 
these {wo parameters (c.g. 65, 66, 172, 277). Even if variation in copy 


number plays a role in some cases, it cannot explain the individual variability 


in the expression of linked genes. 

(c¢) ONA Methylation, As wild-type T-DNA is subject to methylation (6, 
123, 147, 252, 356), methylation of regulatory sequences may sometimes be 
responsible for forcign gene inactivation. DNA methylation is common in 
plants and inversely correlated with gene activity at least in case of T-DNA 
(6, 147) and rDNA (371). 

(d) Trans-acting factors, Promotes-binding proteins (and other regulatory 
factors), that might be responsible for signal transduction after environmental 
or other stimuli, are likely to differ from species to species. tna hetcrologous 
system with a great phylogenetic distance between donor and acceptor organ- 
inm of a transferred gene, ineffective trans-acting factors might be responsible 
for insufficient transcription. 


FOREIGN GENES IN PLANTS 457 


To summarize, much remains unknown concerning the factors influcacing 
transcription of a gene transferred to a foreign organism. Of course, the 
activily of a given enzyme or the concentration of a given protein is regulated 
by RNA processing and half life, translation, protein stability, and com- 


+ partmentalization, As for transcription, there are also several possibilities to 


manipulate gene expression on these levels: 


(a) translational enhancer was recently detected within the $° leader of 
transcripts from tobacco mosaic virus and other plant viruses (118, $19), 
These leader sequences were fused to transcripts of cat or GUS reporter genes 
und were shown to accelerate translation up to 80-fold. 

(5) Compartmentalization can be triggered by exploiting a well-known 
transport mechanism that targets translation products of nucicar genes to the 
organcllar compartments (“targcting”; see 48, 286 for review). A transil 
peptide, which is usually coded for by the frst exon, Is tespoasible for 
organellars impovt. The expression of chimeric genes consisting of a betcrolo- 
gous promoter, a sequence coding for a transit peptide, and a coding region of 
interest in transgenic planis resulted in a fusion protein that was transported 
into the corresponding organelle. Targeting of Rene products into chloroplasts 
was achieved with the help of transit peptides derived from the ricS gene 
(200, 285, 349, 370) and the EPSP synthase gene (83, $4). More recently, 
Specific targeting of a reporter enzyme into plant mitochondsis was alo 
oblained by using a transit peptide of the B-subunit of a mitochondrial ATPase 
(34). 


APPLICATIONS OF PLANT GENETIC ENGINEERING 
Crop Improvement 


Stable genetic transformation is now roulinely obtained with an increasing 
range of plant species (Table 2) including the economically importam tomate 
(c.g. 55, 218), potato (95, 343), cotion (346), white clover (374), alfalfa (72, 
268), Max (22) and rape (116, 266). Very recently, even forest tree species 
have been successfully transformed (Douglas fir: 69; poplar; 103). Despite 
this progress, some limitations still exist, €.g. with the transformation and 
regeneration of soybean (18, $3) and, most importantly, the cereals ($8, 127, 
357a). Genetic transformation of cereals and other monocots may be achieved 
via one of several strategies: 


* direct gene transfer into protoplasts as the method of choice: which 

. circumvents host range limitations; | 

* Agrobacterium-mediated transfer of monocots using Ti plasmid-derived 
T-DNA (129, 159), which.in some cases induces tumorous growth (45, 
130, 149, 280); | 
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* “agroinfection” (135). . 

° imbibition of dry embryos with DNA (340): 

* injection of DNA into floral Gers (82). or 

‘gene delivery into intact cells by high-velocity microprojectiles 
(1852a,6,c). 


The major obstacle for cereal transformation is probably plant regeneration 
rather than gene transfer itscif. However, recent progress such as the success- 
ful regeneration of rice (1) and com (2693) from protupiasts, the direct 
delivery of DNA fo the germline (82) and the microprojectile technique may 
open the way to routine transformation of cereal species in the near future, 

Which genes should be selected for transformation with the goal of increas- 
ing agricultural productivity of crop plants? Among the increasing number of 
plant genes cloned and characterized in the past lew years, three types have 
received pasticular interest in this context: 


* genes conferring cross-protection against viral diseases; 
* genes conferring resistance to insect feeding and fungal infection; and 
* genes conferring herbicide resistance. 


Cross-protection is a phenomenon where infection of a plant with one viral 
strain protects against superinfection by another, reluted strain (reviewed in 
290). Although the mechanisms involved are not yet clear, the viral coat 
protcin is sugecsicd as playing a key role in this process. A cDNA coding for 
the TMV coat protcin was therefore placed under the control of a CaMV 35S 
promoter and transferred (o transgenic tobacco plants (31, 263). The progeny 
of engineered planis that expressed the viral cout protein gene cither de- 
veloped delayed disease symptoms upon TMV infection or [ailed to develop 
symptoms at all (236, 263). Similar resulis were obtained with genes encod- 
ing the coat proteins of alfalfa mosaic virus (211, 342), potato virus X (146a) 
and cucumber mosaic virus (653) as well as the cucumber mosaic Virus 
satellite RNA (23). The transfer of constructs which code for an antisense coal 
protcin transcript also resulted in cross-protection, albeit at a lower level (65a, 
146). The use of genetically engineered protection in agriculture has recently 
been demonstrated in field experiments (236a). 

Resistance against insects or fungi represents another useful trait for crop 
improvement, Whereas fungal resistance by meuns of. genclic engincering has 
not yet been achieved, it may be confernsd by genes coding for chitinase and 
glucan cndo-!, 3-B-glucosidase (282, 299) or genes involved in phytoalexin 
synthesis (reviewed in 59). . 

Protection against insects, un the other hand, has recently been obtained 
(104, 153, 348). The 612 endotoxin gene of Bacillus thuringiensis was placed 
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under the control of T-DNA-desived regulatory regions and transferred to 
tobacco plants (348). Expression of the toxin resulted In effective protection 
against feeding damage by the larvac of Manduca sexta (tobacco homworn). 
Similar results were obtalned with tomato plants harboring a truncated In- 
,Secticidal protein gene from 8. thuringiensis, var, bastali HD-| (104). 
Although CaMV p35S-directed expression of the Bacillus thuringiensis gene 
in the transgenic tomato plants was comparatively low, it resulted in protec- 
tion from feeding damage by larvae of the lepidopterans Manduca sena, 
Heliothis virescens (tobacco budworm) and Heliothis zea (coma earworm). 
Recause endotoxins derived from different varieties of Bacillus thuringlensis 
uct very spevifically on different groups of insects, this approach appears to be 
cffective for specific protection against certain pests, A different strategy was 
reported by Hilder and coworkers (153): a cowpea trypsin inhibitor gene, if 
placed under the cuntrol of the CaMV 35S promoter, was cxpsessed in 
transgenic tobacco plants and enhanced resistance towards focding damage by 
larvae of Heliothis virescens. These experiments support the idea thai pro- 
tcinase inhibitors arc among the plant's natural weapons against insert attack. 
Herbicides are widely used in modern agriculture, During the last decade, 
rapid progress has been made towards development of a new generation of 
herbicides which are non-toxic to animals and rapidly degraded (see 63 for a 
review), One of these compounds is N-phosphoao-methylglycine (glypho- 
saic), which inhibits the activity of the plant enolpyruvylshikimste-3- 
phosphate (EPSP) synthase and thus blocks the pathway of aromatic amino 
ucid synthesis. Resistance against this herbicide by genctic enginecring has 
been achieved in two ways: 


- by introducing a bacterial EPSP synthase gene (which encodes a resistani 
enzyme) under the control of a T-DNA promoter into tobacco (62) o¢ 
tomato (102); or 

~ by introducing a plant EPSP synthase gene under the contryl of the 
CaMV 35S promoter into petunia (291), Ln this Case, the inhibitory effect 
of glyphosate is counteracted by overproduction of the plant enzyme. 


Mant EPSP synthase is synthesized as'a cytoplasmic precursor with an 
N-terminal transit peptide that directs it to the chloroplast, The in vitro. 
product of a chimeric gene in which the plant EPSP synthase transit peptide is 
joined to a bacteria! EPSP synthase coding regioa is rapidly imported into 
chloroplasts where it accumulates as a stable, slyphosate-resistant cazyme 
(84), Another new herbicide, phosphinothricin (PPT) Is an analog of ghutumic 
acid and acts by inhibiting plane Glulamine synthetase. The herbicide is 
dctoxified by a phasphinothricin acetyluransferase, an enzyme encoded by the 
bar gene of Streptomyces hygroscopicus (336). The bar Coding region was 
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placed under the control of the CaMV 35S promoter and tratsferred to 
tobacco, tomato and potato plants. Expression of the chimeric bar gene in 
transgenic plants conferred resistance towards high doses of the herbicides 
PPT and bialaphos, a related compound (76). 


Basie Research 


As we have tricd to document in this review, un important contribution of 
plant genetic transformation is that it provides the basis for new experimental 
Mrategies in plant molecular biology rescurch (281). These include (a) the 
analysis of cis-acting gene regulatory signals such as promoters, enhancers 
and silcacers by the introduction of dissected zene constructs into transgenic 
plants; (b) the in vivo manipulation of plants, ¢.g. with individual genes 
coding for the synthesis of phytohormones allowing the study of endogenous 
phytohormone effects on plant development (16%, 184, 185, 221): (cp the 
unulysis of viral pene functions by integrating vital DNAS via T/-DNA borders 
into the plant genome (274, 297, 326): (d) the formulation of a strategy for 
inactivating specific genes by introducing genes coding for antisense RNA 
into the plant genome (65a, 94, 1464, 2753): (e) the isolation of plant genes 
(192, 193) und promoters (14, 18S, 327) by tugging and plasmid rescue using 
T-DNA us a probe, The usefulness of the Ecne lugging simlepy may even be 


extended by the T-DNA-mediated transfer of plant transposable clements into 


plant species not already containing transposons. The Ac transposable cle- 
ments of maize were shown to function properly in iransgenic tobacco (15, 
16), carrot and Arabidopsis (3653); (1) the isulation of plant genes by func- 
ional complementation (a procedure which is currently under development, 
265). Plant genctic transformation has fed and will lead further to a rapid 
development of plant breeding and 3 better understanding of basic mech- 
unisms involved in plant gene regulation. 


Literature Cited 


1, Abdullah, R., Cocking. E. C., Chomp. 
son. J. A. 1986. Efficicnt plant regener. 
shun from once paxtoplasts through 
somatic embeyugenesis, Lietevludogy 
4: 1087-9) 

3. Akiyoshi. DO. EL. Klee. H.. Ammasing. R. 
M.. Nester, E. WL. Gurdon, M. P. 
19X40 T-DNA of Agratucterium tune: 
factens encodes an caryine of cytakinin 
barnsnthesis, Brew, Nail, Acad. Sea, 
CISA ME Sted. 

1. Albwight. 1. M.. Yanulsky, AP. F., 
lerus, Bo. Ma. D. Nester, EL Ww. 
1987, Prwessing af the T-DNA of Agra. 
hei teriam tunefactens pouerster bundler 
Highs and fincar, single-stranded T- 
DNA 2d dtan fered, tt4} HibdG- 84 


+ 2.7 = 
Rage 
a Sa ; 
Feu * ioe 


fa, 


. Aly, Mt A. M.. Owens, L. DO. 1987. A 


siniplc system fur plant cell microinjec- 
liom and culiure. Flaunt Cell Tissue 
Organ Cult, 1a1$9-74 


| Alt-Mogthe, F. Rak. I. Schroder, J, 


19KG. A 3.0 kbp scement from the vir 
region of Ti plawinds contains genes 
rvpunsible tor buader soyucnce-directed 
prajuction ol T-nepion circles in &, coli. 
EAMG J SELIV-AS 

Aasasiiet, KROOAE, Powell, A. f,, T,, Chew: 
Jon. Mo 19S. Chunpes in T-DNA 
methylation and capresskm are associ- 
ated with phondspic variation and plant 


PepCncratwn in a crown gall tunwe line, 


Aled Gen Genet, WT4NIAAG 


» Ambue, FE Matzke, A, 3, M., 


ta, 


AR 


1%. 


t 


Matzke, M. A. 19%46. Localization of 
Agrobacterium chizngenes T-DNA in 


fim, EMBO J. $:2073-77 


Arubidepss thaliana ia tronslormed 
wwhaccu cells. Aful, Ges. Geart, 207: 


Aa. G., Watsoa, 8. D.. Stachel, S. E., 
Gordoa, M. P.. Nester, FE. W. 1985. 
New ¢ vehicles for treavfonuathun 
of oe a pate, RMAO J, 4:377-84 


. Aa, o% * P. K.. Yi. a, Vas Chal, 


C. H. 1986, Buth TATA box aad up- 
srcam regions are required hw sopaline 
synihae promuice activity ia teas 
funney whacce ect. d/l. Gen. Greet, 
2U3:245-30 

An, G., Watson, 8. D., Ching. C. C. 
19%A, kM ssebserstr uf tubactu, epee 
and Arabidupsis thaliana vslag a bi 
vo tysicm., Plant Fivsiol, 81: 


Gene tagging ia plans by a T-UNA ie 
sextion =o mutagen «thal gemecraics 
APH(3")Il-plant pene fusioes, Med. 


cuntrulliag clement “activasuy” in tobac 

cu. Proc, Nail. Acad. Sci. USA £3: 

Baker, B.. Coupland, G.. Fovorolf, N 
eer. 1. 3. 1987, Peas. 


or higher- traslormation. Gene 
40: 343-43 
Hakics, R., Mous, M.. Geider, K. 1987. 
Traformaion of xiybcan prutuplasts 
fruen [eOinancel snpemin ovkurcs by 
vucullivatiog with ovtls af Agrubuctert- 
um tumefaciens. Plunt Mul. Biol, ¥. 
tts 

. G. F., Rogen, S, G., Fraley, R. 
T., Brand, L. 1984, tdcwlification’ ot a 


chined cytokinia biusymhetic por. 


FOREIGN GENES IN PLANTS 46 





M.D, 198), Stractere aad wreacrigtios 

of the syuchose aon of 

T-DNA. Nowlcie Acias Kes. 1119-35 
O. Ucvaa, M., Flavell, 8, B., Chiles, M, 

U. 1983. A chilencric aablbetic soak 

teace peace as 8 sclectabic matcy for 

[a Wwanshucmeatiom, Netere “Od: 
31. Bevan. M. W., Masoa, S. E., Gocict, 

P, 1985. Expression of tobecee mocic 





MGA0047997 


A385 


a a it eer er nr 


462 WEISING, SCHELL & KAHL. 


virus coat proicin by a cauliflower mosa- Siruction of plant host vector sysicms. 
ic virus promoter in planis transformed Plant Mol. Biol. 2:351-34 
by Agrobacterium, EMBO J. 4:1921-26 44, Budar, F., Thia-Tuong. L., Van Monia- 
32. Balton. G. W.. eae E. W., Gordon, gv. M., Hemalstcens, J. P. 1986, Agra- a Sa a ee 
. P, 1986. Plant phenolic compounds icierium-mediated gone transfer resulis - Coates, U., io, H.W. Gelvia, S$. 68, Dahl, cape . Suedacs 
induce expression of the Agrobacterium mainly in transgcnic plants iransmilting i ‘ vs ie : tibiae 
te 


MGA0047998 





we patie on — for virulence. ieee as a single Mendelian [factuc. a lant Mol, Biol, 8:159-68 cells. Throv Geart, 64233 
ciecace 232: ~ aeactis 114:503-43 M : 
= 33. Bomholf, G., Klapeijk, P.M. Nester, 45. Bytchics, f1., Debuock, F,. De Greve. 57, Cocking, E. C., Davey, M. R., Peatal, 69. Dandekar, A. IL, > 
. H.C. OM... Schilperewt, Ro A., Hernal- Hf, Van Montagu, M., Hernalsicens, |. D., Power, J. D. 1981, Aspects of f 
©O Mccas, J. P.. Schell, 1. 1976. Octopine P1987, T-DNA uganization in tumor Fracte manipulation, Netere aonb 
and mopaline synthesis a cakdoun culivies and tranigenic plants of ihe 
=, genctecaily controlled by « plarm of manwidyleden Ap Sac claalis, 5. Cocting, E. C., Dovey, M. R. 1967, 
o Agrobucierum tumefaciens, Mol, Gea, Proc. Natl, Acad, Sel, USA U4:9345-49 Gene wensfer ln cereals, Schemce 236: 
Oe Genet WNITIOM 46, Colantc, M., Duslayes, A, 1VE4, Util Eh a 
M, Uoutry, Mo. Nagy, F. Poulsen, ©, battens abe lipeommies pour fa transfiengs- ¥. Collinge, D. U., Stusarenko, A, J. 
Avyagi, K., Chua, N. Ob, 1987. Terget: thos he predtepplosts ily sicespbrythe be IVE7, Mant gone vapeverlie be rospumag 
lng ut teacicrial «hike anngehecnicad wolyl laleas prat plesnide icgunulinent ile has ape fo peeves: Plant Mel, Biel, VIJa¥- 
CO ee iv ieee Reet in transgenic : leurs veetteront le edelstome b te ) mac V.. Kutees 
CO dente Nusure a aitenipetion ¢ = MH eed And. 2¥¥.AAT ; Me Vis 1b. 81, Kav bh F, 
= 1, isi, oA, Natu, 8, fen, Nod Ane wm A., Hoven, M, Ww, Vhaneqine, K. 1, 
NA erumt, Ho, tuld, Mo. Meaty, OM, 41. Caplan, A., Pheewea-Usteells, Li, baad, svar, Localisstive rg haend le 
a 1987. Bapeessien of the J-subuni uf p- D., Van ifavte, UL, Van Montagu, M., wheal cadosperm geacs which 
Ql t 
oS cunglycinin in seeds uf uansgenic Schell, 1, 198), Iniruductivoa of genctic coafes expression be 
oO ya, BAM Plante V7E:364-70 material into plant cells, Sclence 222 aig pnt J. 63559-64 
A . Urisson, N., Paszkomski, J.. wick, 315-21 Comal, L., Schilling-Corndaro, C., Mer 
= J. R., Gronenbora, B., Pouykus, 1, 48. Cashmore, A., Szabo, L., Timko, M., gis, A., Houck, C. M. 1983. A ecw 
a Hoha, T. ied sag ve ahr rirahe A., as dea Brocck, G., et al, pesca} ed — gr Take of Dytbier, B., Ds Oosve, 
gene in planis by using a viral vector, . Import of polypeptides lato chlo- plasanid. 10 Schell, 
= Nature S1O:St1~14 roplasis. Ga ee 3:803-3 2i~0 dstaidhdeateod 
= 37. Brisson. N.; Hoha, T. 1986, Plant virus 49. Chee, P. P., Klassy, RC. Slightom. J Cocnai, L.. poceal, D.. Had, W. R., A grobectevinm-maciated 
vectors: cauliflower mosaic virus. Meth- . 1986, Expression of 3 bean Homage Mage a “7 . R. EL, Stalker, D pleats. Nucleic Acids 
" aa iar ee ae _— shales “phascolin minigene™ in force M. 1985. Expression ie plants of a 3 : 
. Broglie, R., Coruzz:, G.. Fraley, R. T., plant tissues, Gene 41:47-$7 mulaat erod gene from De Block, M., Hervera-Exircita, 
Rogers, $. G., Horsch, R. B., et al. 30. Chen, W. H.. Garland, K. M. A , Scheit, Zembryiii F. 
5 1984. Light-regulated expression of 3 Davey, M. R.. Sotak R.. Garland i. a 3 A 
NI pea ribulose-1, $-bisphosphate carboxy- S., etal, 1987. Transformation of sugar. i | 
Nn fase small subunit gene in transformed cane protoplasis by direct uptake of 3 
CO plant cells. Science 124:338-4) sclectabic chimacnc gene. Plan Cell 
QJ 39, Bruce, W. B., Gurley, W. B. 1987. Rep, 6.297-S1 
ae Functional dumains of @ T-DNA promo: St. Chen. 7. L., Schuler, M. A., Beachy 
Cc ter active in crown gall tumon. Afol, R. N. 19%6. Functional analysis of reg: 
QO Cell. Bil. 1:$9-67 ulatory clements in a plant embryo-spe- 
ie ry Pp spe 
= 40. Brunold, c., Kroger-Lebus. 5., Saul, cific gence. Proc. Natl, Acad. Sci. USA 
= M. W., Wegmiilicr, S., Pouykus, 1. 83.8560-64 
1987. Combination of kanamycin resis- $2. Chilton, M.-D., Tepfer, D. A., Petit, D. 
O ‘ 
rs tance and nitraic reductase deficiency as C.. Casse-Delbant, F., Tempd, J. 1982, 
las sciectable inarkers in one nuclear ge- Agrobacterium rhizogenes inserts T- 
nome provides 3 universal somatic hy- DNA into the genomes of the host plant 
bridizer in plants. Mol. Gen. Geaci. cells. Nature 295:432-34 
+ “aaa re ; 53. Christou, P., Murphy. J. E., Swain, W. 
o » Buchanan-Woillasion, V., Passiaiore, J. F. 1987, Stable transformation of soy- 
ai meen anai [ 1987. The mod and oriT bean by. electroporation and root forma- 
D . arte unctions of a bacterial tion from transformed callus. Proc, 
é + plasmid promote its transfer to plants, Nail, Acad. Sci. USA 84:3962-65 
LO ; Nature 328:172-7$ d4. Chyi, ¥.-5., Jorgensen. R. A., Gold. 
ras 42. Buchmann, |., Mamer, F. J., Schroder, sicin. D., Tanksley, S$. D., Losiza-Fi- 
G., Waffenschmidt, $., Schrader an: 
on ie cnschmidt, S., rode, }. gucrua. F. 1986, Locations and stability 
Oo . Tumour genes in plants: T-DNA of Agrobacterium-mediaied T-DNA in- 
S riper mae biosynthesis. EMBO . Semions in the Lycopersicon genomes. 
> 43. Buck, K. W., Couts, RH. A. 1983. 58. Chyis Yo5. Phllipe © 04987, 1 
o sod Bri peek he rod . Chyi. ¥.-S., Phillips, G. C. 1987, igh 
= fan peminivirus in the con- clficiency Agrobocterium-mediated 
Oo | | 
—_ 
m ! 
” 
40) 
ay i 
c's Ae Re: : 4 1 ‘ * 2 swe pte : ave 
tre * me ent om . e Paap re ary =. o et * 
‘ [ee “! os. was re cus .* >" 


etnies 





A386 





464 WEISING. SCHELL & KAHL — 
FOREIGN GENES IN 
N PLANTS 465 





tuincfaciens Ti plasmid-encoded oct = 
re gag alee et Gen. ea 102. Fillaui, J. 4.. Ki 
81. De Greve, H., Loemans, J Mal, Cal, Biol. 7.72537 — a, Le ene J., Rose, R..Com- 114, Fromm, 
OD ” qicens }P.. ‘ Thin-Toon ae 92, Douglas, C. J., Staneloai, R. J., Rubi * vce transier of a * 1985 M., Taylor, L.. | Woalbct, Vv 
— Beuckeleer, M., et al. 1989. pitied R. A.. Nester, E. W. 1985. identifica. howe pas ween cs trensicrved 
a ton of (gad fenile plans thates tion and genctiy analysis of as Agrobac- plaet ceils 
O press octopine synthase, from tbscvo ferium tumefaciens chromosaeaal vin me USA ian camattialees 
crown galls after delet ° region. J. & } : . Fromm, 
OD) conirotiiag functions. Narere $00:782- 9) wy acteriol. 161:850- . 1966. ris Taytor..L. P., Walbot, V. 
8? la Pena i is mee M.R., Freeman, J. Act pone trnaaior by chectpcration Ne 
O Fae laa peed Ma }. Fovu ig inrdosht ahemsckesopbsapon sure 319:791-9) a aa 
Y8T, EransEecnic rye plants obtained by ge slogous scyuences al ids, Fry. 2 
0. injecting DNA into young floral tillers in tissues fron Agrobacterium id 1987 = Mts mr Sete = 
<i Nuture 325:274-76 ‘ transformed Peiunala protoplasts Plant id of Brassica mapas 
J, Della Ciuppa, G.. Sauer, S. C., Kicin, 6x ity Physiol, N4S|-58 ’ with Aproherterian — 
B. K.. Shah, D. M., Fraley. & wher, J. K., Davies. R. W : Cell Rep, 6321-25 
CO Kishore, GM. 1986, Translocatic ia Inhibition of gene capressiva i joe 10S. F Fejiawere. T.. Sakeral, M.. Akagi, H 
ere Rep 3 Regn” 
A amnris phate synthase into ehiaro- REO rele $3:5372- Pleat Time Col. Lew. 214-73 
of higher is in vi Gallic oe ff 
ql ea Acud. Set USA weary) 95. Ecker. P . Rosahi, S.. Schell, J. Will- Ww diag arcane a rr 
oS | Della Cioppa, G., Bauer, S. C., Taylor, mitrer, {. 1986. Iwlatiua and chasacter- 1987. The Pk Wibos, T.M.A 
— M.L., Rochester, OD. E., Kicin, B. K ization uf a light-inducible ited ited RNA soqueace of tobacco 
AN et al. 1987. Targetng a herbicide. specific gene from polate and organ- 106. slon cabaaces the €1 
© resistant enzyn peor aga alysis of ex _ iS ane of forcign Atel 
yine frum Escherichia col pression afier tagging and sed le F so0 wamecngss ia varv 
O to chioroplasis of higher pl cot transfer intu tobacco and EEing vive, Nucteic Acids & 
rab) Bieechaclagy 5:579-R4 é P amis. Mul, Gen. Genet. Aird er shovis. I25F~73 3 is 
= 85, De Pater, BL S.. Klinkha 96, Eichholtz, D. AL, R 107. F - Gallic, D. R., Seat, D, E., W 
ic Amest, P. A. De Kam, R. J. na Horch. R. B.. Kice, Hed., Hayfoed. W... Turner, "P, C. Wileca, PALA 
link, ).. ct at. 1987. Mant er City> M.. ct af. 1987. Expression a 1987. A comparisce of art 
signals of the Agrohacteti Sees dihydrofolate red : 
Nucleic Acids Res, 15-8267 Teeyt gene. metho juctase gene confers oo 
86. De cids Res. 1$:8267-8! igasic resistance in wansgenic ids Res. 183693. ie vivo. Nacteie Ac 
= y are De Kam. R. J... Hoge gaa aa Sovnat. Celi Mod. Genet Ganincs m Cc. 
dhe ilpenwrt, R. . bie : * . * « ; 
Elects of mptalany Wi.the A A987. 97. Ellis. 4. G.. Llewsilyn, D. J, Denn 108. A payed of po eel ee ge 
CS ea of the Agrubacierium Esp acti E.S., Peacock, W. 1987. hisseaael the mig mrsoge FORA border bat ect 
its traasenpti : * pron . 
N Wucleic Aidt Ren, VS:8203-92 Fegulstion: additional upuucam promocr , Gander, RC. Chomaken RR 
= " Zambeyst A., Stachel, S., Dhaese, P clemenis from constitylive genes are viewid gh og Potato spike thes 
mobryski, P.. Good 2 t necessary ‘pina? : 
® Nopsline pale ete ae M, 1982. EMBO J. entcle sion in tobacco. nit plaid of Agrebecterionn ctimnd by bi TN 
= ef seat sequence. J. Mol. high Con %. aie G., Llewellyn, D. J., Walker, J Gavia, 5. ison as 
— 88. Depick The piso E.S., Peacock, W. J, 1987, dos, M. ei bear -ig ers F.. Gare 
5 Su ee ee : 4303-7 vos, M. P.. Neser, E,W. 1982. Stacs 
O . J. Van Montagu, M. 1985. Fre- rome essential for activity of the oct 110. Fralcy, R.. Horsch DNA et positions of scveral plassud 
a quencis of vimulinews tanwformation S20 : : Chilida, KD. Chikoa, W. S Sood facaied Nemecripss in cctopine 
a A ™ ) : 7 . oboe « See 
ee adi mp Sey vio tasaiormtiog Arad. Se. UA I 8G 
reracti pla ceil in- ‘3 i, P., Van Moa. petunia ceils by an i 123. Getvin, 
OF. Mol, Gea. Genet, 201:477 : gu, M., Stachel, 5; )987 Characice of coculll * 8a Unproved method Ss. R., Kaecher $ J . 
oc 2 | 477~- ization ul Agrobacterium ; ter . pring with A. ; Vv. 4. 198). Methytation of the Oda, 
= 89. DiRita, V. I., Gelvin S. B. 1987. Dele virulence proteins induced b the plant 11, Fry, R. Thorens whee in Axvohectcriem smacfeciras ioe 
me gene ee ates oenyoneone:. di. Aol. Bie, : Eichholur, DA. Pict. 13. rue 
LO ee ' WS. Te hVinew sac ame 
2) M £ Clrriurn tumefaciens .9 Neal, J. K.. Lee. § oy ‘ armed Ti a4 ow lis se Karcher $.! 
SS ot. | Shewmatcr, C. K. 1985. Lightinde ae formation’ Bioterhnalogy SR2IIS sbevach. FB. 1945. Une of STR T | 
» A. Herrera Li exsion of a.chimer “il 12. Fraley, R. ; Ww express 
SS Cabuche, M. 1985, paaheasalr eer spice Wises Rides ergie? gene in RB ae Rogers, S. G., Ficrach. plasts and bactcria. da! PB gars 
= transformation of tobacce mex bacterium, Biatechaulagy eee Agro- highcr » Genetic transformation ia 199-240-48 " eaiees 
> pexoplasis by an Escherichia eae ieee 101. Fyidinann, K. A aro Sp ees Sch, 4: ~ CRC Critical Bev, Plant HS. Nand fy G., Van Montage 
O _, mid, EMBO J, 4:2731-37 ee Axtubucterium-mediated Sun seal i 113. French, Res J | a ar pero | 
< HL. De Wet, J, R.. Wood, K. V.. De Luc of germinating sceds of Arabidopsi ron ' 19%6 Renal M., Ablquis. P muncfaciens wansicr . 
M.. Hiclinski cee cee liana: abidopsis tha- i pene iasestod j ; DNA) tavolves DNA (T- 
oO . Helaski, D. R., Subrama : > § tumedissue culture . pincered RNA virus : mat ce plat DNA wcastangcmcets of tarpct | 
=, ni, 3. Mal. Gea. Genet. 08:59 art h. ~ « WW mMaOCOL srsbeaias goes Acad Prec, Nad 
a ence BUI — See 126, «Sct. USA M17) 
i 97 Goldsbrowgh, P. B ; 
© tims, BLA. 1566. Exes ot ans 
ay) 
a x 
bee! oe Mae | | 
pia . ry, see ee Ot Sa ‘ . ; : 
. od ee edhe Teste tas he ON alah ts etary lee epee se " 
eee =o" ve *". P+ ete! 7 *. ae a's Fett - PAS FG's ee Meee. ete gS GSS Soseite: - , 
x a ya = ae he ed | ae *.. ave Pere ne 





-MGA0047999° 


A387 


466 WEISING, SCHELL & KAHL 


Fein genes in transformed sunflower 
cells, Afol, Gea. Genet, 202:374-81 

127, Goodman, R, M., Hauptli, H., Cross- 
way, A.. Knauf, V. C. 1987, Gene 
transfer in crop improvemcat, Science 
236:48-54 

12%, Gorman, C. M.. Moffat, L. F., Howard, 
fH. HH. 1982. Recombinant genomes 
which express chloramphenicol acetyl: 
transferase in mammalian cells. Atel, 
Cell, Rial, FAGS-JI 

129. Graves, A.C.F., Goldman, S. L. 1986, 
The transformation of Zra mays seed- 
lings with Agrobacterium tumefaciens: 
dctoction of T-DNA spcetlic ensynie ac- 
tivities. Mlaat Mol. Bial, 7.453- 

130. Graves, A.C.F., Goidman, S. L. 1987. 
Agrobacicrium — tumefaciens-mediated 
transformation of the monocot genus 
Gladiolus: detection of capeession of T- 
DNA -<acaded genes. J. Bacteriol. 169: 


Page 10 of 19 


1745-46 

i}!. Greenwood, J. $.. Crispeels, MM. 7. 
1985. Correct targeting of the bean sior- 
age in phascolin .in the wee)ds of 
transhwmed tobacco Slant Pays. 79, 
63-71 

132. Gresbach, R. J. 1983. Protoplast micro- 
i pias Pion Mol. Biol. Rep. \:32- 
3 


$3). Grimsicy, N., Hohn, B., Hohn, T.. 
Walden, R. 1986. “Agroinfection™, an 
alternative route for viral infection of 
planis by using the Ti plasmid. Proc. 
Nail, Acad. Sci, USA 83:3282-86 

i34. Grimsley, N.. Hohn, T., Hoha, B. 
1986. Recombination in a plant virus: 
template-switching in cauliflower moss: 
K virus. EMBO J. 5:641-46 

135. Grimaicy, N.. Hohn, T., Davies, J, W.. 
Hohn, B. §987, Agrobacterium: 
mediated delivery of infectious maize 
Sircak virus into maize plants, Neture 
325:177-79 

136. Gronenborn, B.. Gardner, R. C.. 

Schacter, S.. Shepherd, R. J. 4981, 

Propagation of foreign DNA in plants 

using cauliflower mosaic virus as 3 vec- 

tor, Nature 794:77-76 

Guerthe, P., Jouanin, L., Tepfer, D., 

Pelletier, G. 1987, Genetic wransforma- 

tion of oilseed rape (Brassica napus) by 

the Ri T-DNA of Agrobacterium rhi- 
sogen¢es and analysis of inheritance of 


Filed 02/02/2006 


1} 


ond 


the transformed notype. Mol. Gen. 
4s Genet, 206;382 
, é 


. Guilunag, M.J., Velten, J., Bustos, M. 


139. Gurley, W. B,, Crarecka, E., Nagao, 
R. T., Key, J. L. $986. Upstream se- 


gaase 1:04-cv-00305-SLR Document 267-21 


« z 
a 


aa 
* ee’ #@ 7 
«. 
* 


wate ney oe. _ 1g ‘ ‘ 
Ba cee ee ye dee ee tre ne Meee, we OE Se ra* 
rll > at “. I OVEK PSS Sarl peg om s, 
oy? ale bcmd'2 8 Noe,” ub Sh ee ee 
iC “4 a ae e+ Ee Pe att {tere As i ma 
wd ates is ". 4 ath. wa ® ae fe 
So of eM eye ad ™, 2 : 
. a0 . . * 


145. 


quences required fiw efficient expression 
of a soybean heat shock gene, Mol. Cell 
Biel. 6:3$9-65 


. Hain. R., Steindiss, H. H., Schell, J. 
1984. Fusion of Agrobacterium and 


F.culi spheroplaus with Nicotiang taba: 
tum pedtoplasis—direct gene transfer 
frum nuctourganinms ta higher plants, 
Miant Cell Rep, 3,60- 64 


» Hain, K,, Stabel, 1'., Cremilofsty, A. 


H., Steinbsss, WH. Uf. Merrera-Estrella, 
L., Schell, J. 1985. Uptake, inte gration, 
expression and genetic transmission of 3 
selectable chimeric gene by plant pro- 
ta Mul. (sen. Geact. 199:161- 


» Hamsll, J. D., Pental, D., Cocking, E. 


C., Miller, A. J, 1983). Production of a 
nilrate reductase deficical sireptomycin 
icssstant mutant of Nicotiang tobocum 
for mamatic hybridization studies, /e- 
redity 30:197-200 


. Hamill, }, O., Prescou, A., Masta, C. 


1987, Assessment of the efficiency of 
coiransformation of the T-DNA of dis- 
ated hinary vectons derived (rom Agri: 
buctertum tumefaciens and the T-DNA 
of A. rthizogenes. Plant Mol. Biol. 9: 
373-84 


. Hasezawa, S,, Nagaia, T.. Syono, K. 


198%. Transformation of Vinca pro- 
loplasts mediaied by Agrobacterium 
spheroplasis Mal. Gen. Genet, 182:206- 
10 


Hauptmann, R. M.. Ozias-Akins, P., 
Vasil, V., Tabacizadeh, Z., Rogers, S. 
G., ct al. 1987, Transient expression of 
clectruporated DNA in monocatylkedoa- 
ous and dicotyledonous species. Plans 
Ceil Rep. 6:265-70 

Helmer, G.. Casadaban, M,, Bevan, 
M.. Kayes, L., Chilton, M.D. 1984. A 
few chimeric gene as a marker for { 
transformation: the capression of Es- 
cherichia coli B- galactosidase in sun- 
flower and tobacco cells. Biotechnology 
2:520-27 


b46a. Hemenway, C Fang, R.-X., 


Kaniewski, W., Chua, N. H., Tumer, 
N. E. 1988. Analysis of the mechanism 
of protection in transgenic plants ex- 
pressing the polaio virus X coal protein 
rs antisense RNA, EM8O J, 7;127)- 


- Hepbum, A. C., Clarke, L. E., Pearsoo, 


J., White. J. 1983. The rote of cytosine 


€ 
tumor. J. Vor. Appl. Genet. 2:1$-329 


a ° * 
« * aie 
ce 
oe: * 
ett? 
te . ene 
* 


5 for introducing forciga DNA in 160. Horach, R. B., Fraley, R. T., Rogers, S. 

plan cells. Nature 2E76S4-56 G., Sanders, P. R., Loyd, A.. Hoff- 
= Schell, J., Vi Me a i944 re al raat igttle i. arabe crite 

o 4s, YOR blonlagyu, mM, . 

fi zelpib Aspare spe lihered 6 tok B.. Fry! 

rora the soaocot gus 16}. R.B.. Ry. £, N. 
t EMBO J, 3:3099-41 L., Eichhoks. b... a. 
150, tlerrera-Esureila, L., De Block, M., Fraley, R. T. 1965, A slenple and gence. 

Messens, E., Hernalucens, J, P., Van al method for gence lato 

Mootagu, M.» Schetl, J. 19%). Chimeric Sctonce poorest 


‘lp EMBO J. 2981-95 

Si. Estrella, L., Depickes, A., Vee tramsJormed + ot ap ood bday 
tion je M., Schell, J. 1983 tumefaciens: vole of A borders be 
sion of ¢ the wansler process. Proc. Ned. Aced. 





ing a Ti- wees "ES. W. J. 1987, 
ion Nae NOMI nia banger gethciael Fi 
133. Uliider, V. A., Gatchouse, A. M, R., 5 chimeric inarodeced | wnlze 
Sheermaa, 3, t., Basher, R. F., Boul- $70-333-40 ; 


ter, UO. 1987. A auvel mechanism of 165. boweat, S. H. 1962. Plant moloceter 
amtsoches. 





insect resistance engincered lato tobec- vehictes: potcatial vectors for i 
co. Nature 330:160-63 ing foreign DNA lato Anan, Rev 
134. Hille, 1., Verheggea. F., Rocivink, P Plant P. , bt) 
Fraossen, H., Van Kammea, A., Zabel, 166, Howell, $. H. Walkes, L. L., Wakica, 
P. 1986. Bleomycia resistance: » cw R. M. 1981. Rescuer of ln vitro 
Uominan sclectabic marker for oc} sicd mmuaats of the cloned caulitoocs 
transformation. Plans Mol, Biol, 7:171- mossic virus in lnSexted plaets. 
16 ; Nacere 273443-36° : 

155. Hockema, A., Hinch, P.R., Hooykass, 167, Hom, A. G Cha, N, M., Odell J, T., 
P. J. J., Schilperoont, KR. A. 1983. A Nagy, F., Causa, N. H. 1907, Plant ceils 
binary plant vector sirstegy based on 30 act property recogaize snieal 
yp pabeene stile IBM Meltadirr; home secpececes. Plaw Med. 
Hi dpe chee tumefactens Tt plasmid, aire rg 

ature bd 79-30 163, lat, -» Folia, r Lipebencas, 

136. Hockema, A., Roclviak, P. W., Coe 6 C.. aal 
Hooykaas, P, J. J., Schilperoort, R. A. 1984, Geactic analysis of the individual 
! Oelivery of T- from the T-DNA of eames Weawne 
Agrobacterium tumefaciens charac focteae Woe Gee att 
ne eels EMBO J, 3:2485S~ are involved is indole 3-acctic sye- 

thesis, Aved. * 

157. Hoekema, A., Van Haarca, M., Felli 169. Jefters0n, aig reg ars 
ger, A., P..4. 4., seg fa Bevea, M. W. 1987. GUS feslonx: 
oot. KR, A. I Noe-crcogenic . phacuremidase #6 a seanitive end conecle 
vectors for use in the Agrobocteriam fasion marker im highcs plants. 
binary systcm. Flaw Mol, Biol. $:45-89 Biso 2. 901-7 

15%. Hollman, L. M., Donaldson, D. D.. 69a. Jefleraom, R. A. 1987, Asszying chi- 
Mga: er mashts. K.. Herman, E. a the GUS gene 
deposition “of maize ICD aie ke er SON aS A Biel. Repore 

4. Ota, 

s. gates 

Loews cor 
34 

. P.. Bed- 

cipres- 





mae ee’ 


MGA0048000 


A388 


Page 11 of 19 


Filed 02/02/2006 


eteese 1:04-cv-00305-SLR Document 267-21 


468 


174 


bie 


177, 


17x, 


174. 


EXE). 


1X], 


iK 4, 


WEISING, SCHELL & KAHL 


siog af introduced chimacric genes in 
rcpenerated transfurined plants. EMUO 
Jf. ST4ET-18 

Jones. J.D G., Gilhen, 0. E., Cisady, 
K. L.. Jorgensen, K. A. 1987. T-ONA 
structure and pene cipression in Petunia 
plants transformed by Agrubactcrium 
tumefaciens C58 denvatives. Mol. Gea, 
Genet, 207;478+85 


3. Jones, DG. Swab, Z., Naper. BC. 


Hurwitz, C. D., Matigs, F L9NTL A 
dosunaat suchear sreptoniyein  resiv- 
tures aaiker fae plant coll transtornsu- 
teomn Afed Corn Cassrre Ti Ke 
Jenapsas, NE. Nemasant, AD, Zadat it. 
Helly, § 1X7 Tawiate peetentod DNA 
Stvsasbomesnetioms  peayseg ad fresh aseel 
tesomibitatint at geagginms DNA we. 
aucens Fat Afed. Had 4 0b 
darpeawoa, KO Saysber. Cl, uae 3. 2) 
GG. G8NT T-DNA is organized pee. 
secrussaatis ut divertos ropwad steus dates 
Ht Plants tronsfatiwed with Ageedan tere. 
tire teenttefenricay CSS detivatives, Sfed, 
Ceca Crenet LT 4S5) 77 

Jouanine Io. Guenbe. PL, Pamboukd- 
pan, NL. Tourneur, C.. Case Delbart, 
Fo, Towrneur, 3. 1987, Structure of T- 
DNA in plant. regenerated front nans 
transfarmed by Agredntctcrinmn chi. 
tegencs stain Ad Afol, Gien. Genet. 
at; 1K7-92 

Junker. W.. Zamay, 1, Lalin, R., Law, 
Ht YK Trsasaent  capegssiwn tof 
thins pone. an davaling aml oon. 
dhvahay scorcal podeptets alter PEG. 
induced DNA uptake Maat Cell Rez. 
fr, bq 4? 

Kalil. Ge. P82, Makovular bithogy af 
woud fwalag: the comlitioning pix 
tesco. fn Afelesilur Miedage of Plant 
fianers ob. G. Kahl, J. Schell, pp. Jtf- 
G7, New York: Acadcuiic. 

Kamher, S 3.. DiRua, V.J3., Gelvm, §, 
Yk Transcript: analysis af TR- 
DNA in entepenc-iype cnren gall tue 
tews. Abid Cron. Coenet. VO4l149-H$ 
Raulcn, Hi. Subell, J.. Krowsaler. F. 
1946. Lightinduoed expression of thy 
vhimeric chakone synthase WPTH pene 
im tohocce vells. AALBO J. S:1-% 

Kay. R.. Chan, A. Daly, MM, McPher- 
wm. 0. 9ST, Duplicatiwm uf CastV ISS 
finer sCyueiacs Urcaigs a Ming cn 
hanger tor plant penes. Veienve My 
prep paar 


. Reah. I. Chua. NH 19%) Mewnesos. 


and did pre mRNAs ane pawewd 
with odlfcront clficwncies i transgenic 
tdiesr LAH J. S:24519- 25 


Kice, H. 3., Yanofshy, M.. Newer, EL 


W. 19RS. Vectors fur transformation of 
higher plants. Biorechadugy 3:6)7~-42 


+ 
1 


. Klee. H.. Monch, R.. Rogers, $. 1987, 


Agrobacterium-mediaied plant transfar- 
Halen aad is further applicatiuas tu 
plant bindugy, Ania. Rev. Maat Paysial, 
38,467-%6 


S. Kiew, H.3.. Hewsch. R. B., Hinchee, M. 


“©. Hein. M. 8... Hoffmana, N. L. 
19N7, The eflevts of uverpraduction of 
two Aprehecteriam tumefaciens T-DNA 
aus biasyaitwiic gene products in 
Wanspenic petunia planis. Genes & Der. 
i Sb «Wi 

Kiso, TO OM. Well, EOD, We, Ko. 
Naber, FC V7) Uighewweheity ai. 
etephon's dibys iva ebeliverenig thats bets’ 
iv tele ites Dveng evils: Mudare 327: 70-74 
Khia, FON, Cisasdzagt, PL. Bresenise, 
MEd. Nasabeed 9 DYKM, Bacten inte 
Flas ing pei abslsery iat Zr rave 
vvlis by tugh vehwity micropnapertiles. 
Haotey hnedeey G S8O.68 

Kha, TOM. Pian, ML EL. Weis. 
sume. A. Tusaes, 0., Schaal, §.. Slet- 
ten, ML, Sanh. JC. E988. Transfer 
vf fweiga pone, inte intact maize cells 
usutg oo haghevelasy  nticnipcujestiles, 
Pam. Natl. Acud, Set. USA In peers 
Rohiler. 12. Guiz, C., Eapen, 5.. Kota. 
Ho. Swhieder. O. 1987. Stable transfor. 
matin of nadh bean Vigaw aconitifolia 
sh rae gene iranster. Plant Cell Rep. 
AE 3~1 

Kone, CT. PaRita, V. 3, Gelvin, S. 
IW. Keay, J. 2. DUSS, Site-specific 
Hibaversin at the TR-DNA repien of 
txtequneefype Ei plasannde. Whaat Ated, 
Heed. 4,388 G8 

Ramee, C1, Oy Greve. EL. Amie, 2., 
Dyteavk. Van Maasagu, M., Schell, 
214K). The oping synthase genes car. 
tev by te Ti plasmids cuntain all sig- 
fighs maysary lie eaprenthes in plants. 
EMU J, YASS 081! 


» Koacz, C.. Nevuzaler, F,, Kalman. Zs., 


deladi, J. 1984. A simple methed to 
transfor, integrate and wudy capression 
ef fiecign pens, sovh as chicken oval. 
bumin and alphasctin in plant tuners. 
EMUO 7. 4029-3) 

Kuoce, C.. Schell, J. 1986. The pronxa- 
crol TL-DNA gene 5 contrals the tissue: 
specific capreation of chimeric genes 
vuined by a nevel type of Agrohucier- 
wen bunary vecuw, Aled, Gea, Genet, 
ad UHV. Ody 

Keres, Co. Olson, 0, Langridge, W. 
H.R. Sebel, U., Szalay. A. A. 1987, 
apres and functimal assembly of 
faciveral luciferase in plants. Prov, Nail, 
Avtnd, Nea, USA MELE MSS 

Komen, C.. Martini, N.. Koncz-Kalman, 
Z., Olsson, O., Radermacher, A., ef al. 
1987. Genetic tools for the analysis of 


. —_—— tn 


ate carey ts 


ee) 


aie ctinsaenibbitbdli nedtiat teem mniaiaiindiaienie ees 


gene expression ia plaats. Teileriag 
Genes for Crop improvemeat, cls. G. 
Brucning, 3. Herada, T. Kosuge, A. 
HHoullac + PP. 197~207., New York: 


IH. Koukolikuvé-Nicola, Z., Shillto, R. 
D., Hoa, B., Wang, K., Vag Montage, 
M.. Zambeyski, P. 1985. lavulvemeat 
«f circulas intermediaics ia the transfer 
4 T-DNA from Acribucterion mancfer 
icmy to plant ovlls, Natere 31419). 
5) 

15. Kevicl, Ai. Gi, Adda, T. L., plarkct, 
A. A.., {darnets, ?., Aliller, i ct al, 
ive. A vaulifhewer aumale views peo 
naser directs capris of kanaenycin 
noaisance la newphugenic ramSonacd 
ae cells, J. Ald, Apel, Genet. 2:549~ 


196, Kiem, F. A., Moicadijk, L., Walleas, 
G.h., pois faerie R. A. 1982, in viao 
iransiouomatinn of plant prowwplass with 
Ti-plasmid DNA, Nutere 296:72-74 

197. Kreas, F. A., Maw, RB. M.. Van . 
terca, J. M. S., Hoge, J. HL C.. W 
lems. G. J., Schilpcruont, R. A. 1985, 


ting as acgative mpvlsory clomonts, 
Genes & Dev. 1:247-55 

1"), i Ia? Regie P. 3., Chua, N. 
H. 1987, hn of poec cipreslon 
ta higher Ann, Rev. Phint Phevsi- 
of, N221~$7 


by fusion to mutated transl peptide. 
Mal, Gen. Genet, 205:4$460 


201. Lanyts: G., » F.. Chua, N. HL 
. 983. nid ule 


| ghi-regulaicd aad orgae-specil 
« cxpression of a wheat cab ia 
._ iransgenic tubaccu, Nenere 316: 150-5) 


Ni2, Langridge, W. H.R. Li, B. 5., Szalay. 


A. A. WES. Elevisic fick) mediated 
Mable iranvunnane of cau i 
ihr aaled DNA. Plan Cell Rep. 


201, Lawrence, W. A. Davies, D. R. 1945, 


FOREIGN GENES IN PLANTS = 469 


204, Lawton, M. A., Ticracy. M, A., Naka- 
wma, L., Anderson, E., Komode, ¥., ef 
al, 1967. Eapremhe of yc he perll 





¥ 

oe 
a? 
Pe 
=f 
4. 
fe 
i 
“ 
a 

¥ 

ge 


WA luceus of A drome feta 
fats wuctiptial wopeice mal 
— BO 4. 6:349. 
20K, Levis, R.. Hazchigg, T., Rubia, G. M. 
I98S. Effects of gcaomic positiba on the 
tra ; Ovesophila. Scicace " 
209. Lichecastcia, C. 1967. Bacteria cos 


nemefacions, Nemre 277:129-\4 
2153, Make, A. J. M.. Chiltan, M.D. Vat, 





MGA0048001 


i le elena i an iinimniminimeennintete 


470 WEISING, SCHELL & KAHL : : 
| | ' FOREIGN GENES IN PLANTS 471 
; 
tors for production of transgenic plants. 987, igh nsciotic stability of a forcign ; . = ‘ 
Plaat Mai. Biel, 1:387-65 gene ie into ace by pn ; required fur activity of the cauliflower kaas-Van Slogterca, G. M. S., Hoge, J. 
217. Matzke, Mf. A., Susani, M., Binns, A bacierum- mediated tranvfonnation. ; mosaic virus JSS promoter, Naoue 313: H. C., Wallems, G, J., Schilperoost, R. 
NL Lewis, EOD. Rubenstein, 1., Mate- Mot Gea. Geeact, WATATL-T75 ' K10-12 A. 19%, Choacs {ree 2 thouty tobacco 
240. Obla, ¥. 1946. High efficiency peactic crows gall tamor 1: dcictions, rearrenge- 


he, AJM. 1984. Transcription of ayes 22) Mullee-Gemen, E., Schieder, O. 1987. 





oO) gene intraduced inta sunflower using a Interspecific T-DNA transfer through 
: ae ai ee J. oe plant protopiasi fusion. Afol, Gea. | 
a 218. McCormick, §., Niedermeyer, J... Fry, Genet. 208:235—41 ‘ 
Oo J). Uamasen, A.. Hunch, RB. Fraley, 230 Murai, N., Sulton, 2. W., Murray, M. Pocrbole, ~ ¥« | 
Q! R. 7. 1986. Leaf disc transformation of G., Shghtoa, J, 0... Merk, DO. 3... et al. i 0.M s. 
— culuvated tamate Ch. ereuleniues} using 1983. Phawolin gene frum bean is cae inte plant tdelasis by clectnynwation, WwW Gg. Fg > oie, R.A. 
Actohactrriuum tumefaciens, Plant Cell pressed after transfer to sunfluwer via Plant Cell Phesiol, 27:619-26 1984, Clones from 8 shoaty tobecco 
® Rep, SRI-N4 tunuw-inducing plaamkd vectors. Science 242. Okada. K., Takebe. 1, Nagata, T, crows gall tumor i: tereputar DAA 
Sh 219. MecKrsght, 7. 12. Lilis, M. T.. Simp. 232:476-82 ' 1986. Expressnms aad lnicgrativa of structuecs and organizsuca, Lp 
um, R. 1, 1987. Segregation of genes 231 Naysta, T., Okada, K., K _T. gencs iniruduced into highly synchrv- mecthyiation aad cunditivaal capees sion 
QO transferred to une plant cell fran tw Tabebe, i. 1987. Coulifliwer amas: a nized ot Gea — | ‘ . 
monic vi ca . of opme genes. Plant Mel, Biel, 1:235- 
weparsic Agradnicterium <sarains. Plant rus JAS pronuner directs § pha if. Geaet, i3 9 ° wes 
Mid. fat $AYI-SS Cetin ie ea ce ee ; 243, Ouea, L., Schilpcroan, R.A. 1978, A 283 
220, Memelink, J., Wullems, G, J., Schilper: Genet 007:282-44 ani " rapid microscale method for the phot ; rhargred gist ¥ par plated hig anti 
— unt, R.A 19K) Nopaline T-DNA ix 232 Nagy. F., Marelli, G., Fraley, R. T.. tion of lysopine aed aopaline dchydroge- Genet, 1:35-15 4 
oO maintained during regeneration snd gen: Kogers, S. G.. Chua, N. A 1985. ase octivilics. Biorhia, Biophys. Acte 254, Peatal. D., Hamill, |. D., Puvic. A 
Ql are athe ala > pr ical 1 Mumoreguisios capresskm of a pera cin S 244 oa a Caching, z c. 1986. Soometic bybrid- 
~* ace planis sah, ren. = Gaenel, gene in Icaves of iran ; tants. . Osten, L., DcGreve, H.. Hernalstoces, ization iwettons tabecua 
x 131 TS atc. Sennen aay {illo #300365 een eet J. P.. Van Montagu, M., Schieder, ais hybvida, Mol, Gra, Geert. Yon bn, 
234. Memelink, J.. Hoge. JU C.. ilner- \) Nagy, F.. Kay. $. A... .M. et ai. f. , os 2 ‘ le in - 
Ql wat, Ro A, 1987, Cytokinin ues MY, Chus. NMS Wes. , Pye geacs intraducey into plaats by the n 255. Peraka, E. G., Ream. L. W. 1985. T 
O changes the development regulation of ‘achrome-cuntrolicd capression of 3 ‘ of Agrubactcrves tumelacions. DNA border for 
several defence-rclated ee in tubac- wheat cab gene in transgenic tobacco ; of, Gen, Genet. 183:209-13 crown lon seal Ned 
O waa EMBO J. 3879-8. seedlings. KAIBO J, 5:1119-24 245, Ou-Lee, T.-M., Turgeom, R., We, R. Acad. USA 82:5112-16 , 
® aa ag ura Vas hk Te Montoya, 264 Nagy, F., Uouiry, M., Hiv. M.-Y., 1986. Expression of a lorcign gene link: 256. Pett, A., Berkalodl, A Tempe } 
— . Garfinkel, -» Drummand, MM, Wong, M,. Chua. No EL 1987. The §'- cd & cither 8 plant virws or — Maltipis waasSormation Nid 
Li He. ch at 19k) The buundarign and. as regiven of the wheat cab- I sees prumact, aficr ciocungavision pro- sate, Gee — 
copy nuinhsts vl Ti-plasmud T-DNA contains 3 268-bp enhancer-like se- ; toplasts of nee. wheal aad bce ble for the complica oe 
ee Tes ee | pyr: Nat. ead, Sc USA WSEAS: fe FDRAT Mol “Gen” Goo 
— 22) Meswns, Eo. Lenaerts, A. Van Monta. 9 246 Repeutill, [.. Shiltite R. D., Poiryhus 246. Ow, D. W.. Wosal. K. V., Delucs. Af Pictrzak i Shillno 
* ° : = Beige eae ’ , os * 7 _ ** o he Nee * +9 7, ; . 
I rv. » Hedges. K. ‘ ; IYKS Genetic I. Bassini, G., Sala, F. 1987. iybeid DcWet, J. R., Hetiaski, D. R., Howell, - Raced ime “feet par : 
nN a a nate pap aki ade gail genes in the analysis uf transformation 5. H. 1946. Transient and slable expres- uf two bectcrial aaubsatic os plants 
CO 2 cells Afed Gea. Genet, Woe conditions, | Setting up a simple meth: sioa of the fureNy pelt wie. Send are geecs afer protoplan oe sistaace 
N cid Meyer, Po. Waigenbach, E.. Buamann, eel Siete aie isege ome a har "ici acw pleat cipreision vector. 
a K.. Humbrecher, G., Sacdier, 11. 1985. 9 23h. Nelms R.S.. Powell Abel, P., Beachy, 247. Ow, D, W., Jacobs, 1. D., Howell, $258 nN Acids. Res. 14:5853-68 P 
D cn Pee pameplaus are K.N, 1987, Lesion and virus sccumuls. H. "1987. Fuactioaal regions of ‘the : Potiock. Ke Barfield, D. G., Robimon, 
= ee ee Ok ie tion in inoculated transgenic tobacco cauliflower mosaic virus 3$$ RNA pro- of oe ae colosies 
se 235. Morelli. G.. Nagy, FL. Fraley. R. T., a oe “Vinee, Viecloes pe dhoraalone soap aa slp st Porson gat 1 = 
O Rogers, S. G., Chua. N.-H. 19KS. A 158212632 : y ge porter Of promotcs fancfacions, Piant Coll Rep. 4:200~ 
Oo short conserved sequence is involved in 23a. Nola. S., McCormick, S$. M., Deo 4370- iia Neil, Aced. Set. USA UA: 259, Posrytine, L, Saul, M. W.. Petresha. J, 
Q the light-inducibility of a gene encading lannay, X., Dubé, P.. Layton, J., An 248. Paszhowski, J.. Shilliio, R Fastowskl, 1.. Saito, R. D. 1983, Di- 
ribuline-f, S-bisphusphate carbuaylasc | derun, E. J., ct al, 1988 Virus toler. " M., Méaddk, V.. Hobe To ens Sr et 0 cele of 8 
small subunit of pea. Nature 315:200—4 ance, plant growth and fi Direct rans! Sante EXBOT. ' aii ee Gee. 
} F . plant growl ickS perfor: gone Waasfcr to plaats, EMBO J. &333 , 
oO 226. place H., Yamada, ¥. 1985. Cap- mance of transgenic tomalo plants ¢x- 3:27 17-22 2460, Pooyt. . Paszkowshi, ' 
iilary microinjection into protuplasis and pecssi protein iahace Paszkowsk) 4. P., Sand. 
—! intranuckear focalization of injected eae a a | ears rect pene me ae = W. 1986. Di- M. W., Poawka, P., Saaiua, R. D. 
ap) a7, Tuleh Plan Cell Uhssiol. 26:229- 36 237. Neuhaus, G. Neuhaus-Ur, G., De rymol. 1 18:653-84 aieoaad aft org mere und yeacral gcactics of 
I wef, OUTSS, ee aul, N P WwW. Essa J, 5.. G . : . + . a * * : ’ 
ra Parryhus, 1. 1987, Lacalization by in itigh yigla gee ghia falar Haat ae | i tyres = Hare . irae R. tobecce by darcct gene wamsler Mer 
a sity hybridization of a low cupy chimeric the unicellular alga Acetabularia by Al pint pli hia C.. 8 al, Gea. Genet, 199-169-717 . 
resistance pene introduced into plants by micrninjection of SV 40 DNA and loplasts with DNA: a ; sassy pro = 26] Potrytaa, {., Shillea, R. D » Saal, M 
= A ae transfer. Mol, Gen, Genet, 28 pSVIneo, EMBO J. $:1437-44 - poa-selocted calf thpmes Caries DNA pi eageetape, pralgee eel — pene 
7 eV. 238. uUckcied in proof ort b * art and hammae 
> 228, Miller, A. 1. Menicl, R. R239. Odell. J.T, Nagy, Pes Chua, No DNA sequences,” Plow Me Bas tal Plant Mel. Biel, Rep, X117- 
Jd, Simoens, C., oO. 1985. Identification of DN sequences 5-46 _ 
+ A Ce ree : 262, Posbea, C., Fiubs, R., Kauffman, }. 
= meee! Veen Ree Hoa: M., Bowtry, M., Chua, N. HL 1966. 
ie | . 
® 
WY) 
O. 





a! 


a 
* + 
“a4, 


ae 
eee ae, om 
Mas f. we *, is 


4 


« 
wat ® 
= * 
2 
4 
a 
he 
ad 


-MGA0048002 


A390 


472 


23, 


Page 13 of 19 


208 


Tis 


347. 


IHH. 


Filed 02/02/2006 


269. 


27, 


a 


27}, 


wetense 1:04-cv-00305-SLR Document 267-21 


WEISING, SCHELL & KAHL 


Characterization of an rhcS gene from 
Nicetians plumbaginifolia and capecs- 
sian of an rbeS CAT chimene gene in 
homolageus and heterologous auckar 
background. Mil. Gea. Genet. 205: 
193-20) 

Powell Abci, P., Nefsan, R. S., De, UL, 
Hoffmann, N., Rogen, 8. G.. Fraley. 
RK. T.. Beachy, R. N. 1986. Delay of 
discase development in transgenic plants 
thal capecss the lubaccu nmansi¢ virus 
cat prwcin Sseence 243:718~4) 
Bower, J. 1. Davey, MOR., Freeman, 
1 oP, Muihgan. Bo}, Comding, £. C. 
IVRG. Fuston and transformation of plant 
prmoplass  Afetheds Eazvmel bis: 
STR 4 

Proven. DF . Sempsaaon, R. 8. 1987, 
Transfer of a ten-member genoniic {i- 
brary te plants using Agcstan teciam 
fuemefaciena Usucdtee baveclagy S Bde Th 
Pua, i ©, MehraPalta, A. Nagy. F., 
Chua, NHL 19X87) Transpense plants af 
Brasaa aapus Lo Ritechnulogy SBAS- 
17 

Keich. T. J., tyes. V. NL, Scubic, HL. 
Miki, B.L. 1986. A detailed procedure 
fur the intranuclear micntinjection of 
plant prauptas. Cua, J. Bot. 04.1255- 
5K 


Reich. T.), Iver, V. NL. Miki, Bo OL 
1986. Efficient uansformation of alfalfa 
prroplasis by the intranuclear microin- 
euion of Ti plasmids, Biotechnology 
45100} 4 
Reiss. B.. Sprengel. R.. Will, HL, 
Schalicr, fH. 19K. A new sensitive 
methad fur qualitative and quantitative 
analysis of newnycin phosphatrans- 
ferawc in crude cell catrais. Gene 
MO-2IE-18 


. Rhosky. C. A., Lowe, K. §.. Ruby, K, 


L. 1988. Plant regencration fram peo- 
toplasts isulated from embryogenic 
maize cell cultures, Buatechnalugy 6:$6- 
@) 


. Riggs. C D., Bates, G, W. 19K4. Stable 


transformation af febacew by 


Clectrapemation: evidence foe plasmid . 


cuncutenaton, Pro. Natl. Avad. Sei. 
USA 81: $6012-06 . 

Riggs. C. D.. Chrispects. Mi. J. 1987, 
Luciferase repewter gene cassetics for 
plant gene capeession studies. A’ucleic 
Acids Kes. 15-815 

Rechestcr, 0 F., Winer, 3. A.. Shah, 
1. M. WYO. The structure and expres. 
sion of maize genes encoding the major 
heat shock prem, hsp 70. AAMUO J, 
3451-54 

Rogers. 5. G.. Homch, R. B., Fraley. 
R, T. 1984. Gene wansfer in planis: pro- 
Juction of tramfurned plants using Ti 


: 
“One 


. 
* 
wt Oe ng Bee 
‘ 
oer? & 


274, 


278. 


275a 


33 


277, 


279. 


2A 


plasmid vectors. Methods Enzymol. 118: 
627-40 

Rugers. $. G., Disaro, D. M., Horsch, 
K. U.. Fraley, R. T., Hoffmann, N. L.., 
cl al, 1946, Tomato goldca masaic virus 
A somponcat DNA replicates auiuno- 
nunisly in transgenic plants. Cell 
45:593-000 

Rinahl, R., Schell, J., Willmitzer, L. 
L987, Expression of a tubcrespocific 
Muvage pecin in transgenic tubsccu 
plants. demunsiration an esterase 
aclivily, BANIO J, G:11$S-$9 
Kithvicin, S. J., DiMain, J., Stand, 
M . Rice, 2. 1987. Stable and heritable 
‘alubiten af the eapression of nupaline 
synthase in tabacce expressing antisense 
RNA. Proc. Natl. Acad. Sci, USA 84: 
Kab IPod J 

Sather -Serrann, J. 3., Keil, M., O 
Cunnar, A, Sehell, }., Willmitzer, b. 
fUK7. Wiundimduced capression of a 
pata protease inhibitor I gene in 
lsansgenic tebsceu plants. KAIBO J. 
OOS. 6 

Samco, &. R., Winter, J. A., Bama. 
win, A. R., Rogen, $. G., Fraley, R. T. 
1987. Compansen uf cauliflower mosaic 
virus JSS and nopaline synthase promos. 
crs in Wansgenic plants. Nucleic Acids 
Res, \S:154}-58 


.. Nvangos, G., Roddie, F. H. 198]. 


Mechanisms and applications of DNA.- 
mediaied gene Uaasfer ia: mammalian 
cells-3 review. Gene 14:1-10 

Schafer, W., Weising, K., Kahl, G. 
1984. T-DNA of a crown gall tumor is 
wpanized in nucleosomes, EMBO J. 
3:37}-76 

Schafer, W., Goez, A. Kahl, G. 1987, 
T-DNA integration and capression in 3 
monccm crop plaat after induction uf 
Agrobacterium. Nuture 327:529-32 


Schell, J. 1987, Transgenic planis as 


tools ta study the molecular organization 
of plant genes. Science 237:1176-83 
Schivaibaum, A.. Mauch, F., Vogeli, 
L , Boller, T. 1986. Plant chitinases are 
Fexent inhibitor of fungal growth. Na- 
ture AIS: 308-67 

Schucher, R. J., Schillito, R. D., Saul, 
M. W., Paszkowski, J., Potrykus, 1. 
1986. Co-transformation of unlinked 
fureign genes into plants by direct gene 
transfer, Biotechnology 4:1093-9% 
Schact, F.. Baumann, G. 1985. Ther- 
mrinjucnd transcripts of a soybean 
heat-shack gene after transfer intu sun- 
Newer using a Ti-plasmid vector. EALAO 
J. ALI 24 


. Schroer, P. H.. Seftor. E. A., Schell, 


J., Bubnent, H. J. 1985. The use of au- 
clear encoded sequences to direct the 


” . 
*.. ve 


* “ ‘*. * 
tow akin 


.* . eo 
= * Mee. + fe 
* ¢ *) *"* vi 


’ 
* Ny = 
ee * hg = ese ee, * ate 
. 
* 


« TT AL ER Rin atin  sstsstll tatiana cats rensaal 


— - « 


inmate tnidlliasnmoons vant al te seer 
* 


286, 


287, 


288, 


289, 


291. 


292. 


293. 


295, 


Houck, C, 'M.. Gardacs, R. C, ‘1983: 


UA transit soqueaces to itudy 
transport ia Philos. Trans, 
R. Suc. Londen, Ser 8 343429-32 

Schroder, G., Wafferschmik, S., Weil- 


of, E. W., Schrier, J. 1984, The T- 
region of Ll severe codes for an phrrg 
z synthesizing indol-J.acctic : 
bur d. Biochem, 133:357-91 

Soot. R. d., Draper, 4. 1987. Treasfor- 
mata of carrot tissues derived from 
jrocmbryngenic su joa cells: a use- 
ful model syrican ee oe 
svudics ia . Plant Mol. Biol. 3: 
265-74 

Scngupta-Camalan, C., Reichert, N. A., 
8) »R.E., Mall, T.C., Kemp, J. D. 
1985, Devehipmentally tegulaicd ¢4- 


Hue 
i 
A 
lj 


Hl 
7 
i 


=x 

“ 
=? 
BP 
e 

=| 
=F 
Bn 


. Sheikoleslam, S. N., Weeks, D. P. 


1987, Acetosyriagone promotcs high 


R. 


4 


Fae 


30t, 


cytokinia. Prec. Ned! Acad. Sci. USA 


it 
: 


: 
a9 
oe 
1 


i 
f 


it 
‘ 
> 
i 
> 
£ 


E 
>= 
g 
| 
4 


i 


fr 
Ey 


a] 
] 
f 


; 
i 
F 


f 
i 
i 





mee 


MGA0048003. 


ere ene 


A391] 


ed 
474 WEISING, SCHELL & KAHL , 
| FOREIGN GENES IN PLANTS = 475 
by homologous recombination. Nature uplake in protoplaus. dat. Rev. Cytol. 
| 





317:230-34 Suppl. 16:191-208 for transforming Righer plums. Micro 34). Twell, D.. Ooms, G. 1987, The 3" 
308. Spena, A., Hain, R., Zicrvogel, U., 120. Steinbiss, H. H.. Stabel, P. 1983. Pro- 1 gal 24-28 flanking DNA of 2 petatin gene directs 
Sacdler, H., Schell, J. 1985, Construc- loplast derived lobacco cells can survive K. R., Folger, K. R.. Capec- tober specific expression of a chamacric 
tion of a heat-inducible gene for plants, capillary microinjection of the Muores- chi, M. R. 1986. High frequcacy targct- in potato. Pleat Mel, Rial. 75S 
op Densonuiration of heat-inducible activity cent dye lucifer yellow, Protoplasma ing of genes to specilic sites im the mam- 3 
a of the Drosophila melanogaster hap 70 £40:223-27 ' malian gerawne, Cell 44:419-25 J44, Uchialys, H,, Fushied, T,, Hashiancto, ' 
Va promoter in piss. EMBO J. 4:2739-43) 324 Steinbiss, H. H.. Stabel, P., Topfer, R., : ¢ 332. Thomas, K. R.. Capecehl, M. R. 1987, H., Harade, H., Syono, Y., Segawara, | 
09. Spena, A., Schell, 1. 1987. The expres fling, R.D., Schell, J. 1985. Transfor- pli tig ee madagencsls iii tat Y. 1986, Expression of » foreign prac be 
< sion of 3 heat-inducible chimeric gene in mation of plant cells by microinjection | mouse tsabryo-derived stem Callas destved from ONA-tresicd 
a transgenic tobacco plants. Mol, Gea. of DNA. Proc. Wye iat. S Esp. { cells. Coll 5150312 . toplests of rice (Oryse senve 1.) Mel. 
a 7 Genet 206-4 36-10 eos. Menipulasion of Ovule Tixsue. ; 333, Macs air a M. F., a R., oa ve Gea, Genet, 204:204-7 
. Spielmann, A., Simpson, R. B. 1984. Wye College . C., Gordon, ve Nestes, » Uchlaniya, H., Hirochika, H.. Hashimo- 
ai T-DNA structure in transgenic lobacco = 422. Stuckhaus, J., Eckes, P., Blau, A., | « 1980. lategration and organization 10, H., Hare, A.. Mameda, T., ot al. 
av planis with multiple independent inte. Schell, 1., Wilimitzer, L. 1987, Organ. ‘ of the Ti plaseid is crown 19846, Co-exzpressicn and inheritence of 
grate sites Afel. Gen, Genet. 205:34- specific and dosage-dependcal eapres- ' I tumors, Cell 19:729-)9 gence la vonssermaats obtained 
as : ' eT Ta son of ; teafisicmn oo -- fron 334, vw M. F., ee eee by ONA wenslormation of tobec: 
Mi. Speaiiing, A. C.. Rubin, G. M. 198), putato after lagging transfer intu UR ' t ep sone eatel . . co protoptasss. Mel. Gra. Grace : 
co The vIfeet of chromosome positivn on [xMaio and tobacco plants. Nucleic Acids ve ms for the aaxia-indcpca- bd = 
oO ~ ng brarent of the mE wee oy aa Res $$:3479-91 ses phe oa 6164 pl twmor tis- = 346, . ara te ic G., Bartoa, K., 
=) thine dehydrogenase pene Ceili | ~ JIN Stougaard, J. Abshisien, 0,, Marches, 1 : ; . W. 1967. Genetically wone- 
$) K A 198?) The Agrodu hi- ‘ 333. Thomathow, M, F., Kasilaacy, 3. g.. lorwed conos bbe 
N Ji} Sturhe?, § Eo. Messeas. ., Van Mon- zogencs pRi TL:-DNA sepnicnt a3 8 pai Marks, i R., Hurlbert, RK. E 1967. ay Pram ce segs rere yee = 
N tagu. M.. Zambryski. P. 1985. Idenuh- vecior = sysiem = for — transformation ; Ideniification of  ocw virulcace locus ia = 347, + D., Slightooa, J. L., Kemp. J.D. 
oO <aiion of signal molecules La of plants, Afol. Gen. Genet. 207:25t- ' ee tumefacicas poodle pee 196). Agredectrriom neuchecwas T- 
wean plantecils that activate T-DNA SS Ytaccharide composition pared DONA hero : : 
OS transfer in Agrehuctcriem tumefaciens. A240 Sumigaard, J., Sardal, N. N., Grom, A., ‘ cell aitechnecnl. J. Barteria’, 169; nab Ta get porypocdoasr ty 
= vay Nature SE BRE Kuhle, A., Marcker, K. A. 1987, $° se ns. G4 ic: Gove. 2a oo 190: 494-505 
q tache!, 5. E.. Nester, E. W. £986. analysis of the soybean leghacmogiodi : ge ial “s M., Reyeacrts Hale 
Oo genetic end transenptional organization ied gene: ie pplilcey siemens ecnuces Tuard, R., Crameri, R.. Davies, J. E., Janaces, S., De rales M ith 
— of the vir region of the A6 Ti plasmid of fur promever activily and organ specific- ct al. 1987. Characterization of the hes- 1987, Ti ; ROC VEX 
os tumefaciens, EMBO J. ity EMBO J. 6:356$-69 vase Aprinsinde gene ante: Sucp- insect attack. Nerere 328:33-37 
SS$~S4 AIS Sukhapinda. K., Spivey, R., Simpwn, ee 4. & 349. Ven dea Brocck, G., Tlmdo 
314 Stachel, S. E., Zambryski, P. C. 1986. RU. Shahin, E. A. 1987. Transeenic | 2519-23 A. P. re i. Ve 
! E Kausch, » Cashenore, A. R., Vee 
Agraubacterium tumefaciens and the sus- tunity (Lyeepersicon esculentum L.) 337, Thornburg, KR. W., Aa. G., Cleveland, . M., Hesrere-Estretia, L. 
Q! ceptible plant cell: 3 mavel adaptation of transfuemed with a binary vecior in i T. E., Johnson, R., Ryaa, C. A. 1987, 1945, argeting of 3 forcign protces to 
extracellular recognition and DNA con- Agrobacterium rhizogenes: nonchimeric Wound-inducible expression of a Chicroplasis by fesioe to the tram 
MN re ddan gt pan bk Jane origin of cailus clone and low copy sguipajod ee ee eee tide from the small subuais of ribalowe t. 
CO MS. Stachel, S. E.. Zambryski, P. C. ; numbers of integrated vector T-DNA. ; erase gene Jusion ta lransgenic tobacco bisphosphate carboxylase. Natere 31): 
at VirA and wurG conte the plantsinduced sxe, el Gen. Gener, 208:491-97 rrr ial Nail. Acad. Sei. USA $4: 35553 pitubiele 
activation of the T- rensfer process 26. Sunter, G.. Gardiner, W. E., Rushing. 330. V Elres owwscad 
Cc of Agrobacterium tumefaciens, Cell 46: A. E., Rogers, S. G., Bisaro, DN. | J38. Timko, M. P., Kausch, A. P., Casiresa- etre Ve “Aer be 1985. _ 
o 325-33 1987. Independent encapsidation of to- na, C., Passer, J.. Hesrere-Extretia, L. chimeric bygrosycia resistance 
= 316. ee Ee . a a, sp golden mosaic virus A component | se 1985. Light regulation of plant & schectable marker in plans cells Plat 
uF. &. ; plant cell facior tn- A in transgenic ol . ; Ci pression && upéiicam enhaac- 295 
=) duces Agrobucterium tumefaciens vir Biel. i788 eae nee tte es-like clement, Nature 318:579-82 33] ven tome ig 
= gene express, Proc, Null. Acud. Sei. 327. Teeri, T. H., Hesrera-Esurella, L., De- 339. Tobia, E., Silverthorne, J. 1985, ° aoe 3 pk) ine 
las USA BV.AI9-83 picker, A., Van Montagu, M., Palva, E. regulation of gene expression im hi ple bimary vectors for DAA transker 
M17, Stachel. S. E., Timmerman. B., Zam- T. 1986. Identification of plant promot planis, Anau, Rev, Plomt Physiol, Se pined cells. Pla Mal. Rial. $:100-S4. 
bryvshi, PC. 1986. Generation of sin. ers in situ by T-DNA-mediated trans- 569-93 352. ‘ v1 
’ yi Sie get en Hawt, E, Joos, H.. Macs, M. 
gle-siranded T-DNA nulecules during scriptional fusions to the am d/ gene. 340. Topics, R., Schell, J., Steiadiss, H.+H., Warrca, G Van Montage Scteti. 
oC the initial stages of T-DNA transfer ftusn EMBO J, 3:1753-40 in preparation. J. 1983 Later pemcric eis r 
J Agrobacterium tumefaciens to plant AIR. Tempd. J., Estrade, C, Petit, A. 1978. | M41. Trinh, T. H., change secombsaation of ee ma 
cells, Nature 322:706-12 Proc, 4th int. Conf. Plant Pathogenic . Chua. N.-H. 1987. Rapid production sncats sia 
WY) 318. Stachel, S. E., Timmerman, B.. Zam- Bacteria, ed. M. Ride, p. 153-160 An. | transgenic flowering shoots and FI rahmasoady past rhage 
LO bryski, P, C. 1987, Activation of Agro- gen, LNLR.A. cay from Nicotiana ms of ee 
= Ren Gaon: "Ce eee eo ene lar eek a 
. cral specics of hi plants by Agrobac- . - Van Larchche Holsters 
O T-strand molecules from the pTiA6 T- ferium thiz ae dae ibid aad 342. Tumer, N. E., O Coanctl, K. M., Nel- = S.. Vee dea Bacher $e 
© pe de eens hd Z virD gene. vf the transformed genotype and phe- son. R. S., Sanders, P. R., _R al. 1974, Large plasensd le Agrobarters- 
= - E — ae ee $7-43 notype. Cell 37:95$9-67 N., et al. 1987, Expression of alfalfa ant mumefeciens cascutial for crown . 
o a rei i siesta vi J. 430. Tepfer, D., Casse-Delbant, F. 1987, MOS Virus Cost protew gene confers inducing ability. Nenury tay ete at 
. Methods and mechanisms of gene Agrobacterium rhizogenes as a vector Cross-protection im transgcaic tobacco = 354, Vae Lipchences, M., bad, D., Scheil, 
s | and tomato plants. EMBO J. 6 1181-33 J., Vou Momage, M. 1966. Tras 
a 
® 
Y) 








1%, 403. + BS 
x wt @ 
Sh ewe 


t ‘ 
‘ a? * . at: glaag ke & oF 
* ae * _ 
Seer GaSe shh, om omar een 6 
. tei ao be “a° 
on | at s @f * Cd 
a 
7 *. 


’ 
“Wat. a” ak Sad Oe “"¢@ * 

. We YF &e ’ ot & * Fa 

‘ . aeons ‘; rire e* pode ete. hey) 

haf a. yes. ka &* at's 8, ars 

po a tof ‘« * a &s & wt 9 





. 
eae ew * 44 
eo * .* F 





MGA0048004 


A392 


476 WEISING, SCHELL & KAHL FOREIGN GENES IN PLANTS 477 


377. Wilimitzer, L., Sanchez-Servano, J., 332. Yamads, Y., Zhl-Qi, ¥., Ding-Tal, T, 


‘aw 


formed cell clone as a fool ta study T- 
DNA integration mediated by Agrobac- 
terium tumefaciens. J. Mol. Biol. 


hygromycin B. A new marker for plant 
aici. Plant Mol, Biol. $:103- 


Buschfeld, E.. Schell, J. 1982. DNA 
from Agrobacterium thizogenes is trans- 
ferred to and capressed is azenic hairy 





MGA0048005 


A393 


OD aa Nana a 5 ai 365. Mirna C., Malcolm, 5. K., Murphy, 
— ; an anten, ss peitz, A. ; i, Robens, i. L. 1985, Met fur root plant tissucs. Mol. Gea, Graet. M3. Yanolsk MM. F.. Porter, eo a 
+ Splicing of plant pre-mRNAsS in animal high frequency DNA-mediated transfor. 186:16-22 C.. Albright. LM. Gordon Y J 
oO sysioems and vice versa. Geae 56:253-65 mation of plaat protuplaus. Plans Mol, Willmitzer, L., Dhacse, P.. Sctucicr, P. Nester, E. W. 1966, The vieD i a i of 
156, Van Slogicren, G. M. S., Honykaas, P. Bust Rep. J:169-73 eee aos : a 
= , ; . Ons pw, grotacteriems vemefaciens cacodes 3 
eal }. }.. Schilperout, R A. 198-4. Silent Vhs. Widker, J. C., Howard, E. A., Dennis, MM., Schell, J. 19K. Size, fucalioe and site-specific eadoaucicaic. Ceil 47:47 4~ 
“ apie Ee im plant ae transforned B.Sc paren 1, 1987. DNA se- polarity of T-DNA-encuded traascripts Ly 
y Agrubacterium tumefaciens are ati- quences required fos anacrobic capees: si inc crown gail —— : . 
©) vated by grafting and by 5-azacyiidine sion af the nae sicobul dehydro oa i in a Hgest i i Ke Depic Asc Vee ; 
S y era 273 , ydrogcnase sal nopaline +. Depecker, A. Schell, J., Van 
A a i aes ane ee pe Se ee Natl. Acad, Sei, USA BA: oe a Weighs R t Sh M., Goodmaa, H. 1980. Twmnor 
AMY Ps y4. : ‘ . Pua tote, wer, #. oa ft . * 8 Gerie t iructwre plant ‘ormed 
oli, NUR) Studies on the cattiatia tion Me? Walloti, Mo, Gerats, Gi. Mf, Rogers, W. Hh. 1984, Man heaton af five fh by A. paler bli phbbedebomeiert 
and motility of the nizize Activator cle. 3. G, Fraley. R. T., Monch, RK. OB. Mripts humuluguus tw TR-DNA in to- vi Conetet 
co nent in Arulidepsis thaliana and 19%6. Chromusoinal localization of for- haccu and wuallower crows gall (umars. SES. Zambryski, P.. Joos, H.. .C., 
Oo Daucus corata, EMBO J. 6:3881-89 cign genes in Petunia hybrida. Mol. Nucleic Acid Res. 12:2391-406 Loemans, J., Vaa Montage, M., Schetl 
Oo 357. Van Vieten-Doting, |... Bol, J. F., Cor Gen. Genet 202:-6-152 Wirz. U., Schell, J.. Caemilofsky, A. J. 1963. Ti plasmid vecwor for the ia- 
= nelisien.. tt 19RS. Pant virus-haced MOK Wang, K., Herresa-Esirella, b., Van P, 1987. Recumbinatwa of sciectadle troduction of late pleat cette with- 
— veciucs for gene transler will be of lins- Montagu, M.. Zambeyski, P. 1984, marker DNA la Nicollena cea Sa of ti \ 
QJ ited use because of the high error fre. Right 2Sbp terminus equence of te DNA 6:245~33 : live capacity. EMBO J, 2:2143-30 
© quency dunng viral RNA synthesis. nopaline T-DNA is essential for and de- Wullems. G. J.. Moleadijk, L-, Ooms, 386, Zasbryshi, P., Herrere-Extretta, L. 
S Mant Mol. Biel, 4:323-26 ee eee ee G., Schilperoort, R. A. 1981. Differea- Block. M.. Van i Schet 
oO AS7a. Vasil, 1. K. 1988. Progress in the Agrohacicrium to the plant genome, Cell til expression of crown gall tumor i964 "The use of the 
regeneration and genetic manipulation of 38.45$5-62 maskers la transformanis obtained after pomefecivas to study the 
O cereal crops Bustechnalugy 6, 397-402-369. Wang, K.. Stachel, §. E., Timmerman in vito Agrobacterium temcfaciens- ios of 
@ 388. ney, : Ninny dieu R., Schell, ee Van Montagu, M., Zambryski, P. induced wans{urmation of ceil wall re- ee Gan 
— ; J hwolanon of a dual plant promt . 1987, Site-specific nick i . oneraiing oplasis ; Exglaceriag, Principles cthods 
LL ef fragment from the Ti plasmid yer DNA_ border cme eg lien u Nicotiana .? roe. Nad het ed. U.K Seilow A Hollscader, 
eats tumefaciens, EMBO J. Be it vir gene capression. Sci: : Sci. USA 18:4344-48 : 7 New York: Picwsas . 4:23}. 
-@ fa t*, CM oD. 3 -9] | 
HS9 Velten, 2. Schell. 1985. Selection. = 370 Wasmann, C. C., Reiss, B., Bartlett, S. 
= cipressian plasmid sections fur use in G.. Bohnert, H. J. 1986. The im- 
Ql gence transtvemaian of higher plants, portance of the transit peptide and the | 
nN Nuclei Acute Res, (UN. O981-98 imusponcd protein foe protein import | 
co MOO Veluthambe, K., Jayaswal, R. K., Gel- inte chloroplasts. Aful. Gen, Genet, 205: 
Se vin, SW 1087 The sirulence genes A, 440-83 — 
G am$ OD incdiate the double-stranded 371. Watson.) C., Kaufman, L. $., Thomp- 
c border cleavage of the T-DNA from the son, WF 1987. Developmental regula- 
Oo Agrubarterium tumefaciens Ti plasmid. bon of cytusine methylation ia the nu- 
= Pro, Natl Acad. Ser. USA BA: 1REL-8S clear tibosomal RNA genes of Pisum 
AG}. Vilaine. F . Casse-Delban, Fo iYsS7. A sativum, J. Mol. Biol. 193:1$-26 
= new veoh denved frum Agrebacteriam = 372. Wessing. K., Kahl, G., in preparation 
© rhizagenes plasmids: a micto-Ri plasmid 373. Werr, W., Lorz, H. 1986. Transient 
a MW Geass Mind Gen Genet 2ORATITS 
N62 Vewiher. T. Sturn, A, Chrspecls. M374. White. D. W.R , Greenwood, D. 1987 
J. 19K7 Phfferenees in capression de. Transfnematiun of the forage icgume 
oc iwecn two seed lectin alleles obtained Trifolium repens L. using binary Agro- 
from nonnal and lectin-deficient beans bacterium vectors. Plant Aol. Biol. 8: 
7 io S oreene tobacco. 461-69 me 
- . 0.\5TI~ 375. Willmitzer, L., Ou imons 
LO 363, Wagner, T.E., Hoppe. P C., Joiliek, J. Schmualcabach, ae oe j ts 
te D.. Schull, D. R., Hodinka, R. L.. 1981, Nuclear and polysomal transcripts 
on Gault, J. B. 1981. Microinjection of a of T-DNA in octopine crown gall sus- 
= rabbit B- globin gene into tygoles and its pension and callus cultures. Afol. Gen 
oS subsequent capression in adult mice and . Genet, 182:255-62 . ; 
their offspring. Proc, Nail, Acad, Sci, 376, Willmitzer, L., Simons, G., Schell, J. 
Z “i ta ae ae ' 1982. The TL-DNA ia octopine crown- 
a “ pier a § . B., areata a alton an for seven well<defined 
a oe .G. D., Armour, §. L., nylated Waascripts. : 
oO Malcolm, $. K. 1985. Resistance to 139-46 / es ° | 
a 
“oy i 
y”) $ 
| 


*¢# = » ve ® rr * oe 
1? ty par : * 
* 
‘ . 
* + Mes 


+ iy ee . oS a e ty tate e 
I nt a OB DES DERN ON oa 


- +* * * 
ht a i aed” ol a ee ore o ws a 
‘ae fe’. oh 4 od #, a re aD . “m&, 
ae "@ ot? ? Pid # 3% e's" id iY MAES ays +> * te, ae 
. bs ie . 





Case 1:04-cv-00305-SLR Document 267-21 Filed 02/02/2006 Page 16 of 19 


Michael Fromm - December 16, 2005 
Monsanto Company v. Syngenta Seeds, Inc. 


Page 1 


IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 


MONSANTO COMPANY and 
MONSANTO TECHNOLOGY 
LLC, 


Plaintiffs, 
Civil Action _ 
No. 04-305-SLR | i 
{lead case) | 


SYNGENTA SEEDS, INC., 
SYNGENTA BIOTECHNOLOGY, 


INC., 


Defendants. 


a ee a a i en all 
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VIDEOTAPED ORAL DEPOSITION OF 
MICHAEL FROMM 


December 16, 2005 


be KK KKK KK RA KR EK KKK AK KKK RK RK KKK KEKE AE KKH KEK 


*** RESTRICTED - CONFIDENTIAL *** 


*x* SUBJECT TO PROTECTIVE ORDER *** 


REPORTED BY: SUSAN P. MILLER, RDR, CRR, CBC 
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CONFIDENTIAL MATERIAL | 
202-347-3700 Ace-Federal Reporters, Inc. 800-336-6646 
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i z STIPULATIONS 
2 FROMM, produced as a witness at the instance of the 2 ; 
3 Defendants, and duly swom, was taken in the above 3 VIDEOTAPED ORAL DEPOSITION OF ; 
4 styled and numbered cause on Friday, December 16, 4 MICHAEL FROMM, taken on December 16, 2005, pursuant : 
5 2005, from 8:59 a.m. to 3:05 p.m., before Susan 5 tonotice, the Applicable Rules of Civil Procedure, - 
| 6> Perry Miller, RDR, CRR,CBC, Notary Public in and. 6 and/or any provisions stated on the record. i 
7 for the State of Texas, reported via Machine 7 : 
8 Shorthand with Realtime Computer Translation and 8 The Onginal Transcript or a : 
9 reported at the offices of Howrey LLP, J111 | 9 condensed copy thereof with the Original Signature : 
10 Louisiana, 25th Floor, Houston, Texas, pursuant to 10 Page of this deposition will be sent to Mr. Thomas E 
11 notice, the Federal Rules of Civil Procedure, and/or 11 A. Miller, Counsel for Plaintiffs Monsanto and : 
12 any provisions stated on the record. 12 DeKalb, in order that the witness may read and sign : 
13 | | | 13 the deposition, pursuant to the Applicable Rules of ; 
J. 4, 14 Civil Procedure. é 
a 15 ° ; 
;17 a7 i 
18 18 Re aA aR a ORR CR AIK 2S 9 a ao ok a RK 3 
19 19 : 
20 20 
21 21 t 
22 22 : 
23 23 : 
24 24 
25 Oo 
Page 3 Page 5 
i APPEARANCES 1 INDEX 4 
2 ; 
3. FOR PLAINTIFFS: y VIDEOTAPED ORAL DEPOSITION OF 
ee 3 MICHAEL FROMM, TAKEN ON 12/16/2005 
5 25th Floor 4 Page 
Houston. Texas 77002-5242 5 APPEARANCES 2 : 
6 (T) 713.787.1592 7 ‘ 
(F) 713.787.1440 6 STIPULATIONS 4 : 
q 7 2 e 
7 By: Mr, Thoms A. Miller PRELIMINARY PROCEEDINGS 8 ; 
8 MillerT @howrey.com 8 . : 
. 9 EXAMINATION OF MICHAEL FROMM: : 
FINNEGAN HENDERSON] ae 11 BY MR. MILLER 134 : 
11 GARRETT & DUNNER. : 
901 New York Avenue, NW 12 BY MR. POPMA 137 : 
12 Washington, DC 20001-4413 13 
(T) 202.408.4000 | : 
i (F) 202.408.4400 14 REPORTER'S CERTIFICATION 140 : 
14 By: Mr. Scott Popma 15 -_ : 
scott. popma@ finnegan.com 16 ; 
15 e 
Mr. Howard W. Levine 17 Index of Videotapes : 
16 howard. levine @ finnegan.com % 
17 Ms. Jennifer A. Johnson 18 Tape] 8 : 
; jennifer.johnson @ finnegan.com 19 Tape ? 69 : 
19 VIDEOGRAPHER: 20 Tape 3 119 : 
20 Mr. Steve Green ox : 
21 22 
SRC Eo a aR CE EE ACHE EK EAH HIE 
22 23 
a3 24 
24 


2 (Pages 2 to 5) 


800-336-6646 
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Redacted 
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CERTIFICATE OF SERVICE 

I, John W. Shaw hereby certify that on January 26, 2006, I caused to be electronically filed a true 
and correct copy of the foregoing document with the Clerk of the Court using CM/ECF, which will send 
notification that such filing is available for viewing and downloading to the following counsel of record: 

Richard L. Horwitz, Esquire 

Potter Anderson & Corroon LLP 

Hercules Plaza 

1313 North Market Street 

Wilmington, DE 19899-0951 

I further certify that on January 26, 2006, copies of the foregoing document were served by hand 


delivery on the above listed counsel and on the following non-registered participants in the manner 


indicated below: 


BY FEDERAL EXPRESS 

Peter E. Moll, Esquire Susan Knoll, Esquire 

Howrey Simon Arnold & White, LLP Howrey Simon Arnold & White, LLP 
1299 Pennsylvania Ave., N.W. 1111 Louisiana, 25" Floor 
Washington, D.C. 20004 Houston, TX 77002-5242 


Kenneth A. Letzler, Esquire 
Arnold & Porter LLP 

555 12" Street, N.W. 
Washington, D.C. 20004 


YOUNG CONAWAY STARGATT & TAYLOR, LLP 









John Wj Shaw (No. 3362) 
‘ Bissell (No. 4478) 

Karen E. Keller (No. 4489) 

The Brandywine Building, 17" Floor 
1000 West Street 

Wilmington, Delaware 19801 

(302) 571-6600 

jshaw@ycst.com 


Attorneys for Syngenta Seeds, Inc., Syngenta Corporation, 


Syngenta Biotechnology, Inc., Advanta USA, Inc., Garst 
Seed Company, and Golden Harvest Seeds, Inc. 


DBO1:1611981.1 


